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(57)Abstract: 

PURPOSE: To provide a tracing system in which 
communicating amounts necessary for maintaining valid 
position data are minimized. 

CONSTITUTION: A communication network 10 traces 
the position of a mobile unit 16 using it. The mobile unit 
decides the present position by using a signal 
transmitted from satellites 12 and 24 over the head by 
power-up, and then transmits a data communication 
message 80 indicating the position to the network. The 
network preserves the position, and returns a data 
message 90 indicating a boundary line 22 surrounding 
the position of the mobile unit. The mobile unit regularly 
and repeatedly judges the present position. Then, when 
the present position is outside the preliminarily 
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normalized boundary line, another position data message 80 is transmitted to the network, the 
position data maintained by the network are updated, and the normalization of a new 
boundary line 22 is received. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1]Are a mobile unit the method of pursuing and this method, In a stage of receiving a 
data message (94) which shows a boundary line in said mobile unit (16), and said mobile unit 
(16), A stage (78) of judging a case where said mobile unit is in the outside of said boundary 
line, And a method of pursuing a mobile unit providing a stage (79) which transmits a current 
position data message (86) which shows a current position of said mobile unit (16) to said 
mobile unit (16) when said mobile unit is in the outside of said boundary line. 
[Claim 2]Are a mobile unit (16) the method of pursuing, and this method, It is the stage of 
generating the original position data (74) in said mobile unit (16), In a stage (79) which 
transmits a data message which shows a position of said origin from that position data of said 
origin indicates the original position of said mobile unit to be, and said mobile unit, and said 
mobile unit, How to pursue a mobile unit (16) possessing a stage (88) of receiving a data 
message (94) which shows a boundary line. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention generally relates to a tracking system (tracking systems). 
This invention relates to the tracking system which maintains the data in which the position of a 
mobile unit is shown more at details. 
[0002] 

[Description of the Prior Art]A tracking system uses radio, in order to discover the whereabouts 
of a mobile unit occasionally. One example of such a tracking system is used by the 
communication network which provides communications service with a mobile radio 
transmitter-receiver. The radio message which is not visible to a walkie-talkie user 
(transparent) continues notifying the position of the move transmitter-receiver which has 
received communications service in the central controller with this network. 
[0003]Position data is extremely worthy for a communication network. A network enables it to 
draw communication with the most sufficient convenience through the node of this network 
getting to know the position of a mobile unit. It enables it to suit in a network the various rules 
and procedures which a network may be imposed with various political substance which 
operates in the territorial jurisdiction. For example, one territorial jurisdiction may permit 
network employment only in the frequency of the 1st group, and the territorial jurisdiction which 
adjoins on the other hand may permit network employment only within the frequency of the 
2nd group. It may be applied to the communications service used with the mobile unit which 
operates in the territorial jurisdiction where different customs duties differ from a tax. 
[0004] 

[Problem(s) to be Solved by the lnvention]lt is clear that position data's it is better as it 
becomes more exact. More exact data enables it to check more the time of a network crossing 
to the territorial jurisdiction of one territorial jurisdiction to others [ mobile unit ] to fitness. 
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However, the strong necessity of cost increasing generally in proportion to the accuracy of 
position data, keeping cost as low as possible, and keeping an income as high as possible 
exists. It is the quantity of the communication resource consumed when maintaining the 
important position data of the present [ one ] of cost especially. The resources which can be 
exploited since it is used by a communications service member and an income is generated 
decrease more, so that it will be carried out, if more resources are consumed when 
maintaining the present position data. A mobile unit often carries out battery operation, and 
communication of a superfluous quantity leads to excessive use of available battery electric 
power. 

[0005]Therefore, it is the purpose of this invention to provide the improved tracking system, 
and it is an advantage. 

[0006]lt is other purposes of this invention to provide the tracking system which minimum-izes 
quantity of communication required in order to maintain effective data, and it is an advantage. 
[0007]lt is the purpose of further others of this invention to provide a programmable tracking 
system so that the necessity for various position reports that a mobile unit is imposed by 
various fields which operate in it can be suited, and it is an advantage. 
[0008] 

[Means for Solving the Problem and its Function]The above, other purposes, and an 
advantage of this invention are realized by a method of pursuing a mobile unit with one gestalt. 
In a mobile unit, this method requires reception of a data message which describes a boundary 
line. A mobile unit judges a time of next this mobile unit being in the outside of this boundary 
line. When this mobile unit is in the outside of a boundary line, this mobile unit transmits a 
current position message which describes a position of a mobile unit at that time. 
[0009]The above, other purposes, and an advantage of this invention are attained by a method 
of pursuing a mobile unit with other gestalten. It is required that the method should receive the 
original position data from a mobile unit. Data of a position of these origin describes the 
original position of this mobile unit. Data of the original position of these is saved and a data 
message is transmitted to this mobile unit. This data message describes a boundary line 
surrounding a position of said origin. 
[0010] 

[Example]Being able to acquire a more perfect understanding of this invention by referring to 
the following detailed explanation and Claim with Drawings, in Drawings, the same reference 
number shows the same item over each figure. 

[001 1 JDrawing 1 shows one of many of the different fields of the earth where the 
communication network 10 operates. In desirable working example, the network 10 contains 
the artificial satellite 12 which goes the orbit of the earth around. The satellite 12 may be 
moving about the earth, may be standing it still (that is, it is in a geostationary orbit), or may 
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contain some each. It thinks including such all the composition [ term / which is used here / "an 
orbit is gone around" (orbit) ] "goes an earth orbit around" (orbit the earth) again. 
Communication can be drawn through the gateway 14 through the satellite 12. The gateway 
14 is arranged as an institution fixed on the ground. The satellite 12 and the gateway 14 act as 
the node (node) for the network 10. the arbitrary terminals in which the gateway 14 was 
connected to the public exchange telecommunications network (PSTN), and communication 
was combined with PSTN by it through the network 10 - or it enables it to lead from the 
arbitrary terminals combined with PSTN 

[0012]The network 10 provides communications service to arbitrary numbers of mobile units 
16. As the name shows, the mobile unit 16 is movable to one of specific positions from not a 
thing but a place for exclusive use in a place. The mobile unit 16 contains the device which can 
be easily conveyed barely with portable stock molding equipment. The mobile unit 16 
establishes the neighboring satellite 12 and data communication link, and this satellite 12 
relays the data communications to the neighboring gateway 14 next. 
[0013]The mobile unit 16 operates in the arbitrary things of much different political or political 
territorial jurisdiction 18. The territorial jurisdiction 18 is surrounded by the political or political 
boundary line 20. Generally, the boundary line 20 has irregular shape. The network 10 gets to 
know when the mobile unit 16 went across the boundary line 20, and frequency assignment, 
fee collection, a tax, and other parameters need to enable it to set it up according to the 
suitable territorial jurisdiction 18 by it. It gets to know where even if the network 10 is compared 
again and is not so exact, the mobile unit 16 is, and a call needs to be made to draw by it the 
best through the satellite 12. 

[0014]As shown the mobile unit 16 by the mobile unit 16a, when it is located in the territorial 
jurisdiction 18, it is not close to the boundary line 20. As a result, it is only that the network 10 
needs the comparatively inaccurate data about the position of the mobile unit 16a. The mobile 
unit 16a may move a comparatively big distance, before it approaches the boundary line 20. 
This big distance is shown by the radius of the surrounding circle of the mobile unit 16a. This 
circle forms the boundary line 22a. 

[0015]On the other hand, as the mobile unit 16 is shown by the mobile unit 16b, when it is near 
the boundary line 20, the network 10 needs the comparatively exact data about the position of 
the mobile unit 16b. The mobile unit 16b can go into other territorial jurisdiction 18 by moving a 
comparatively small distance so that it may be shown by the radius of the boundary line 22b. 
[0016]The mobile unit 16 determines the position of these selves selectively at least so that it 
may explain in detail by the following. In desirable working example of this invention, when the 
mobile unit 16 makes this decision, it uses the global positioning system 24 like Global 
Positioning System (GPS). The system 24 includes the group of the artificial satellite which 
turns around the orbit of the earth. The satellite of the system 24 may be the same as the 
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satellite 12, or may differ. This is not an indispensable thing although the satellite of the system 
24 differs from the satellite 12 in typical working example. Traditional art is used in order that 
the mobile unit 16 may supervise and process the signal transmitted by the system 24 in order 
to determine the position of these very thing. Although it is on account of explanation and this 
invention is not limited, and operation of the system 24 is described to the GPS position 
arrangement system, the person skilled in the art will understand that other spotting systems 
can be used. 

[0017]ln a general expression, the tracking system of this invention uses the gateway 14 of the 
mobile unit 16 and the network 10. The satellite 12 operates as a node for relaying the data 
communications between the mobile unit 16 and the gateway 14. In order that each mobile unit 
16 may determine the position of itself and may tell the network 10 about the position, in the 
nearby "local" gateway 14, it transmits data communications to the network 10. When the 
gateway 14 receives the position communication, it generates the data which specifies the 
boundary line 22, and returns these boundary layer data to the mobile unit 16. As long as it is 
operating within the boundary line 22 as which the mobile unit 16 was specified, it does not 
need to notify the whereabouts to the network 10. However, when the mobile unit 16 moves to 
the outside of the boundary line 22, it transmits new position communication to the network 10, 
and receives new boundary layer regulation according to it. 

[0018]Therefore, the tracking system of this invention makes the minimum the number of 
communication messages required in order to maintain an effective value. As shown by the 
mobile unit 16a and the boundary line 22a, when the data which is not so exact is permitted, 
the low data of correctness is maintained by some position communication messages. More 
exact data is maintained by more position communication messages when more exact data is 
required, as drawing 1 is shown by the mobile unit 16b and the boundary line 22b. 
[0019]Drawing 2 shows the block diagram of the mobile unit 16. The mobile unit 16 contains 
the transmitter-receiver 26 which transmits a signal and is received in the format which is 
compatible with the satellite 12 and the network 10 (see drawing 1). These signals contain the 
data message which can be made to carry out the data communications of the mobile unit 16 
with the neighboring satellite 12. The data communications of the mobile unit 16 can be carried 
out to other arbitrary nodes of the network 10 like the neighboring gateway 14 (see drawing 1) 
via this satellite 12 again. For example, the receiver 28 for spotting of the mobile unit 16 like a 
GPS receiver generates the data which receives the signal broadcast by the positioning 
system 24 (see drawing 1) and in which the current position of the mobile unit 16 is shown. 
Both the transmitter-receiver 26 and the receiver 28 are combined with the processor 30. The 
processor 30 is further combined with input/output (I/O) section 32, the timer 34, and the 
memory 36. The I/O section 32 is used in order to collect user inputs like operation of an 
electric power switch, and in order to collect the telephone numbers for setting up a call. The 
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processor 30 uses the timer 34, in order to maintain the present time. The memory 36 contains 
in the mobile unit 16 the data which performs the procedure of explaining below, when the 
processor 30 performs including the data which acts as a command to the processor 30. The 
memory 36 contains the variable, table, and database which are operated by operation of the 
mobile unit 16. 

[0020]Drawing 3 shows the block diagram of the gateway 14. The gateway 14 contains the 
transmitter-receiver 38 which transmits a signal and is received in the format which is 
compatible with the satellite 12 (see drawing 1). these signals -- the gateway 14 -- the 
neighboring satellite 12 -- and arbitrary numbers of mobile units 16 and the data message 
which can be made to carry out data communications are included. The transmitter-receiver 38 
is combined with the processor 40. The processor 40 is combined with the I/O section 42, the 
timer 44, the memory 46, and PSTN interface 48 again. The I/O section 42 receives an input 
from a keyboard and other input devices, and provides a display terminal, a printer, and other 
output units with data. The processor 40 uses the timer 44, in order to maintain the present 
time. The memory 46 contains the semiconductor for memorizing the data which makes the 
gateway 14 perform the procedure of explaining below, and the memory storage of magnetic 
and others, when it acts as a command to the processor 40 and the processor 40 performs. 
The memory 46 contains the variable, table, and database which are operated by operation of 
the gateway 14. The gateway 14 communicates with PSTN with the interface 48. 
[002 1 jDrawing 4 shows the flow chart of the power up procedure 50 performed with the mobile 
unit 16 according to this invention. Procedure 50 is performed always, when the mobile unit 16 
is energized. The task 52 performs initialization in the mobile unit 16. The person skilled in the 
art will understand between initialization that many memory locations can set it as a 
predetermined value. As shown in drawing 5, the position table 54 is memory structure which 
the mobile unit 16 maintains in the memory 36 (see drawing 2). The table 54 contains the data 
element explained in detail by the back. If it returns to drawing 4, the task 52 will set at least 
one of these data elements to a predetermined value. As soon as the positioning procedure of 
explaining below with reference to drawing 6 evaluates the data element by which it was 
initialized, a value predetermined [ this ] is chosen so that it may determine that it is required to 
transmit a position communication message to the gateway 14. As a result, the mobile unit 16 
makes a position communication message the task 52 transmit to the gateway 14 according to 
energization of the mobile unit 16. 

[0022]The task 56 synchronizes the transmitter-receiver 26 after the task 52 for communication 
with the neighboring satellite 12. The mobile unit 16 can be engaged in data communications 
with the network 10 after the task 56. The mobile unit 16 is registered into the network 10 in 
the task 58. This registration is attained by suiting a certain intrinsic proof (authentication) 
procedure which transmits to the gateway 14 which has served identification data, and is 
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imposed by the network 10. The served gateway 14 is determined by the neighboring satellite 
12 in the beginning in the process which is not in sight of the mobile unit 16 and the both sides 
of the gateway 14 which have given their service. The mobile unit 16 is ready to transmit a call 
or receive after registration. While standing by the user input which the mobile unit 16 enters 
and orders it a call or an outgoing call, it operates by the standby mode 60. When a call occurs 
from the standby mode 60, it can go into the call-processing mode 62, and can return from this 
mode. When power down of the mobile unit 16 is carried out, it goes into the power down 
mode 64. When it is energized, the mobile unit 16 leaves the power down mode 64, and 
repeats the power up procedure 50. 

[0023] Drawing 6 s h ows the flow chart of the positioning procedure 66. The mobile unit 16 
carries out repeat execution of Procedure 66 to a regular schedule, while it is operating in 
either the standby mode 60 or the call-processing mode 62 (see drawing 4). In desirable 
working example, this regular schedule may change from 1 degree to several minutes or 1 
degree per several hours every several seconds. 

[0024]lt is judged whether between Procedures 66, the mobile unit 16 can be used in order to 
use it when the inquiry task 68 is performed and the signal from the positioning system 24 (see 
drawing 1) determines the position. In the usual operation, the system 24 is available and is 
the desirable art for determining a position. Therefore, when the system 24 is available, the 
mobile unit 16 performs the task 70 using the spotting receiver 28 (see drawing 2), and 
receives the signal from the system 24. The task 70 obtains 1 set of parameters which process 
the signal with a traditional form and show a current position. 

[0025]On the other hand, in order that the network 10 may prevent that it is thoroughly 
dependent on the system 24, this invention includes the backup technique for determining a 
current position. Therefore, when the system 24 cannot be used, a current position is 
determined from the signal which the task 72 is performed and is transmitted by the satellite 12 
of the network 10. In desirable working example, the satellite 12 operates around those orbits 
in o'clock in about 25,000 km /about the earth. Therefore, the signal of these satellites receives 
the Doppler (Doppler) shift of most quantity, and this Doppler shift changes, when a satellite 
passes along overhead location. The satellite 12 transmits the position data of a cell. As a 
result, when combined with the position data of a cell, the task 72 supervises the range (range) 
and range rate (range rate) data, in order to obtain the Doppler sign (Doppler signature) 
corresponding to the position of the mobile unit 16. The backup technique whose intention it 
has in the task 72 may be a low speed, and may be lower than the spotting art of the task 70. 
[ of accuracy ] Nevertheless, such backup position data is more preferred than there is also no 
position data. 

[0026]After the current position of the mobile unit 16 is determined in either of the task 70 or 
72, the task 74 saves the present position data, and evaluates the current position about the 
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present boundary layer 22a-22b (see drawing 1) established to the mobile unit 16. When it 
returns to drawing 5, the position table 54 contains the data elements 76 and 77 used, 
respectively in order to memorize present position data and boundary layer data. 
[0027]ln order that the task 70 may determine a current position, when it is used, present 
position data shows latitude and longitude preferably. A term "latitude (latitude)" and "longitude 
(longitude)" are considered including other arbitrary standards or measuring technique which 
can identify a position as used here. In one working example of this invention, boundary layer 
data shows the minimum and maximum latitude and longitude. Therefore, it is convenient that 
the boundary line 22 is a quadrangle or a rectangle. It is judged whether the task 74 has a 
current position in the outside of the boundary line 22 in a current position as compared with 
the boundary line 22. 

[0028]ln another working example of this invention, boundary layer data shows the distance 
interpreted as a radius (radius). The data element 79 of the position table 54 (see drawing 5) 
shows the original latitude and longitude of the position. It is investigated whether the task 74 
is in a big distance from the original position rather than some compare that current position 
and the mobile unit 16 is indicated to be with this radius. In this working example, the boundary 
line 22 forms the circle which has a radius which has a center in the original position and is 
specified with boundary layer data, as shown in drawing 1. It is judged whether the task 74 has 
the mobile unit 16 in the outside of the boundary line 22 again. Boundary layer data is not 
limited to what shows a quadrangle, a rectangle, or a circle, but the person skilled in the art will 
understand that the arbitrary shape containing the shape of the political territorial jurisdiction 
18 can be shown. 

[0029]After the task 74, if the inquiry task 78 has a current position of the mobile unit 16 in the 
outside of the boundary line 22, it will lead programmed control to the task 79. The task 79 
transmits the data message 80 of a current position to the network 10. Drawing 7 shows the 
block diagram of the desirable format for the message 80. Especially the message 80 to the 
header 82 for notifying the network 10 that it is a current position message, and the network 
10. The present position data 86 in which ID84 for reporting which mobile unit 16 has 
transmitted the message and the current position of the mobile unit 16 are shown by 
latitude/longitude or other parameter forms is included. 

[0030] If it returns to drawing 6, Procedure 66 will stand by until the task 88 receives the 
response message 90 from the network 10 after the task 79. Drawing 8 shows the block 
diagram of the desirable format for the message 90. Especially the message 90 includes the 
acknowledgement block 92 which reports that the network 10 received the front current 
position message 80 (see drawing 7) in the mobile unit 16. The message 90 contains the 
boundary layer data 94 in which the boundary line 22 (see drawing 1) is shown. The boundary 
layer data 94 should be constituted so that the boundary line 22 acquired as a result may 
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surround the current position pinpointed with the present position data 86 (see drawing 7) of 
the message 80. 

[0031] After the message 90 is received, the task 96 (see drawing 6) saves the boundary layer 
data 94 (see drawing 8) to the data element 77 (see drawing 5) of the position table 54. The 
task 96 updates the time stamp-data element 98 of the position table 94, displays the present 
time, and updates the original position data element 79 (see drawing 5) of the position table 
54, and displays a current position. Programmed control leaves Procedure 66 after the task 96. 
Procedure 66 is repeated according to the schedule after that. 

[0032]lf it returns to the task 78, when there is no current position of the mobile unit 16 in the 
outside of the boundary line 22, a different processing result will arise. Especially the 
procedure 66 investigates other conditions which can carry out the trigger of the transmission 
of the current position message to the network 10. Generally, in the usual operation, other 
conditions of these are backup conditions which are not produced rash. Therefore, when 
dealing with a report of the position generated as a result of these conditions, it is [ that very 
little communication resources are only consumed and ]. 

[0033]ln particular, in desirable working example, it asks and it is judged whether as the 
current position of the mobile unit 16 was shown by the data element 79 (see drawing 5), only 
a predetermined distance exceeded the **** task 100 from the original position. Preferably, this 
predetermined distance is set to the big value like [ it does not exceed it ], unless a certain 
problem is encountered when the mobile unit 16 specifies the boundary line 22. If this 
predetermined distance is exceeded, the tasks 79, 88, and 96 are performed, and the network 
10 is updated, and the new regulation over the boundary line 22 is received. 
[0034]lf this predetermined distance is not exceeded, the task 102 judges whether as 
compared with the present time, the predetermined period passed the time stamp (see 
drawing 5) recorded on the data element 98. This period is set to a very big value like [ in 
January ] 1 time, and when the mobile unit 16 which is in a state of rest comparatively by that 
cause reports those positions to the network 10, it is made to have most quantity of a 
communication resource consumed preferably. If this predetermined period does not exceed, 
the task 104 makes it make it Procedure 66 leave programmed control. On the other hand, if 
this predetermined period has passed, the task 104 will lead programmed control to the tasks 
79, 88, and 96, in order to update the network 10. 

[0035] If it returns to the task 52 (see drawing 4), the initialization of the position table 54 (see 
drawing 5) can set the time stamp-data element 98 to the predetermined value showing the 
day of the far past. Therefore, Procedure 66 is performed after energization, first, the task 104 
detects a big period, a current position message is transmitted to the network 10, the original 
position and time stamp will be updated, and new boundary layer data will be received from 
the network 10. 
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[0036]Although Procedure 66 is repeated to a desirable regular schedule, the mobile unit 16 
can receive a current position command message from the network 10 at arbitrary time, as 
shown in the node 106. It is ordered a current position command message so that it may 
answer by transmitting the data which shows the position of opposite Perilla frutescens (L.) 
Britton var. crispa (Thunb.) Decne. to the mobile unit 16. If this command is received, whether 
or not Procedure 66 will be active, the tasks 79, 88, and 96 will be performed. As stated above, 
in the tasks 79, 88, and 96, the mobile unit 16 transmits a current position message, and 
expects boundary layer data according to it. 

[0037]Although the gateway 14 performs the pursuit function for the network 10 desirably, this 
pursuit function can also be performed in other parts of the network 10. Each gateway 14 
performs this function to the mobile unit 16 registered there. In desirable working example, 
although each mobile unit 16 has the home (home) gateway 14, it is movable into the field 
served by other arbitrary gateways 14. The gateway 14 and the home gate way 14 which have 
been served can communicate mutually if needed, in order to share the information about the 
member mobile unit 16 through the network 10 or PSTN mutually. Drawing 9 shows the flow 
chart of the procedure performed when maintaining position data by the served gateway 14 for 
those registered mobile units 16. If it sees from the gateway 14, the current position message 
80 (see drawing 7) is receivable from the registered arbitrary mobile units 16 at arbitrary time, 
as shown in the node 108. When the message 80 is received, the task 110 obtains the present 
position data 86 (see drawing 7) from the message 80. 

[0038]The task 112 saves the present position data 86 in the memory structure of the 
subscriber database 114 maintained in the memory 46 (see drawing 3). Drawing 10 shows the 
block diagram of the database 114. The database 114 includes the record 116 over each 
registered mobile unit 16. The data field [ as opposed to ID of a mobile unit in each record 
116] 118, the data field 120 to the telephone number of a mobile unit, the data field 122 to the 
original position of a mobile unit, the data field 124 for the time stamp relevant to the position of 
said origin, And other data elements 126 are included. Other data elements 126 show a 
related home or the gateway under service, a fee collection command, a service level 
identifier, and other arbitrary data required for operation of the network 10. 
[0039]When drawing 9 - drawing 10 are referred to, the data field 122 of the original position 
shows the position known at the last of the related mobile unit 16. It is the data field 122 that 
the present position data 86 is stored. In other words, now, the current position is used as an 
original position. The task 128 saves the present time to the time stamp-data field 124. 
[0040]Next, since boundary layer data is generated, the task 130 uses the position of the 
present/origin which just received from the mobile unit 16. In desirable working example, the 
task 130 generates this boundary layer data using the boundary layer database 132. Drawing 
11 shows the block diagram of the memory structure of the boundary layer database 132 
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maintained in the memory 46 (see drawing 3). The boundary layer database 132 includes the 
record 134 which shows the section of the field which receives service by the gateway 14. 
Each section is characterized with the minimum latitude 136, the maximum latitude 138, the 
minimum longitude 140, and the maximum longitude 142. The database 132 includes many 
records 134 as it is required to express the field which receives service by the gateway 14. 
Although this field does not necessarily need to be so, it can be fitted to one or the territorial 
jurisdiction 18 (see drawing 1) beyond it. Each record 134 contains the boundary layer data 
144. The boundary layer data 144 describes the boundary line 22 (see drawing 1) which 
should relate to the arbitrary mobile units 16 located in the section specified with related 
latitude and the longitude 136-142. As stated above, the boundary layer data 144 can express 
the distance which acts as a radius. Or the boundary layer data 144 can express latitude and 
longitude. In practice, latitude and the longitude 136-142 can be committed as the boundary 
layer data 144. 

[0041] If drawing 9 and drawing 1 1 are referred to, the task 130 will perform table-look-up 
operation, in order to detect the record 134 shown with the position data just received from the 
mobile unit 16 in the database 132. In desirable working example, the task 130 only reads 
suitable boundary layer data from the data element 144 of the database 132. This boundary 
layer data is constituted so that the boundary line 22 surrounding the position shown with said 
position data may be specified. If said position data becomes the form of the Doppler 
parameter and the satellite parameter, for example, the task 130 will change such a parameter 
into latitude and longitude information, before performing a table look-up to the database 132. 
[0042]After the task 130 obtains boundary layer data, the task 146 returns the boundary layer 
data response message 90 (see drawing 8) to the mobile unit 16. The gateway 14 and the 
network 10 have ended processing of the current position message received in the node 108 
after the task 146. 

[0043]The gateway 14 can perform the maintenance procedure 148, in order to guarantee that 
the position of the origin of it is still closer to a current position as much as possible. As shown 
in the task 150, Procedure 148 is performed only at the traffic (off-peak) time which separated 
from the peak preferably. If the communications traffic in the network 10 which in other words 
passed the gateway 14 is close to the peak capacity, Procedure 148 will be postponed behind. 
Thus, it is lost that the communication produced from performing Procedure 148 takes the 
communication resource which a member may need. 

[0044]ln the task 152, the member registered now when it has position data of the origin which 
the time stamp 124 of the record 116 in the subscriber database 1 14 (see drawing 10) was 
searched, and became old is looked for. The task 152 can search one the time stamp 124 
indicates predetermined age to be at least about current time of the records 116. If old record 
is found, the task 154 will transmit to the mobile unit 16 in which the current position command 
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was shown, and will wait for a response from this mobile unit 16. If a response is received, it 
performs, as the tasks 1 10,1 12,128,130 and 146 stated above, and the original position and 
the time stamp-data elements 122 and 124 will be updated, and new boundary layer data will 
be returned to the mobile unit 16. After performing the task 146, the maintenance procedure 
148 is repeatable about other old member records 116. 
[0045] 

[Effect of the Invention] In short, this invention provides above the tracking system which 
minimum-izes quantity of communication required in order to maintain effective position data. 
A mobile unit is dynamically programmed with boundary layer data, and this boundary layer 
data is separately adapted for the position of a mobile unit. Therefore, this invention can 
respond to the necessity for the various position reports imposed in it by various fields where 
the mobile unit can operate. 

[0046]This invention was explained about desirable working example as mentioned above. 
However, the person skilled in the art will recognize that change and correction can be made in 
this desirable working example, without separating from the range of this invention. For 
example, although it is explained that desirable working example uses the GPS Satellite base 
positioning system for providing a position signal to the mobile unit 16, other positioning 
systems or methods can also be used, it is used here - as - a term "spotting (position 
location)" - a satellite base - be - or a ground base - be - it thinks including other possible 
positioning means and methods to the person skilled in the art. LORAN is an example of the 
positioning system which already used the available ground as the base in many portions in 
the world. Other positioning means and methods are also known. Therefore, it is considered 
that it is contained within the limits of this invention by these clear to a person skilled in the art, 
other change, and correction. 

[Translation done.] 



://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.ip... 8/10/2010 



JP,05-327605,A [TECHNICAL FIELD] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Industrial Application]This invention generally relates to a tracking system (tracking systems). 
This invention relates to the tracking system which maintains the data in which the position of a 
mobile unit is shown more at details. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]A tracking system uses radio, in order to discover the whereabouts 
of a mobile unit occasionally. One example of such a tracking system is used by the 
communication network which provides communications service with a mobile radio 
transmitter-receiver. The radio message which is not visible to a walkie-talkie user 
(transparent) continues notifying the position of the move transmitter-receiver which has 
received communications service in the central controller with this network. 
[0003]Position data is extremely worthy for a communication network. A network enables it to 
draw communication with the most sufficient convenience through the node of this network 
getting to know the position of a mobile unit. It enables it to suit in a network the various rules 
and procedures which a network may be imposed with various political substance which 
operates in the territorial jurisdiction. For example, one territorial jurisdiction may permit 
network employment only in the frequency of the 1st group, and the territorial jurisdiction which 
adjoins on the other hand may permit network employment only within the frequency of the 
2nd group. It may be applied to the communications service used with the mobile unit which 
operates in the territorial jurisdiction where different customs duties differ from a tax. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] In short, this invention provides above the tracking system which 
minimum-izes quantity of communication required in order to maintain effective position data. 
A mobile unit is dynamically programmed with boundary layer data, and this boundary layer 
data is separately adapted for the position of a mobile unit. Therefore, this invention can 
respond to the necessity for the various position reports imposed in it by various fields where 
the mobile unit can operate. 

[0046]This invention was explained about desirable working example as mentioned above. 
However, the person skilled in the art will recognize that change and correction can be made in 
this desirable working example, without separating from the range of this invention. For 
example, although it is explained that desirable working example uses the GPS Satellite base 
positioning system for providing a position signal to the mobile unit 16, other positioning 
systems or methods can also be used, it is used here - as - a term "spotting (position 
location)" - a satellite base - be - or a ground base - be - it thinks including other possible 
positioning means and methods to the person skilled in the art. LORAN is an example of the 
positioning system which already used the available ground as the base in many portions in 
the world. Other positioning means and methods are also known. Therefore, it is considered 
that it is contained within the limits of this invention by these clear to a person skilled in the art, 
other change, and correction. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]lt is clear that position data's it is better as it 
becomes more exact. More exact data enables it to check more the time of a network crossing 
to the territorial jurisdiction of one territorial jurisdiction to others [ mobile unit ] to fitness. 
However, the strong necessity of cost increasing generally in proportion to the accuracy of 
position data, keeping cost as low as possible, and keeping an income as high as possible 
exists. It is the quantity of the communication resource consumed when maintaining the 
important position data of the present [ one ] of cost especially. The resources which can be 
exploited since it is used by a communications service member and an income is generated 
decrease more, so that it will be carried out, if more resources are consumed when 
maintaining the present position data. A mobile unit often carries out battery operation, and 
communication of a superfluous quantity leads to excessive use of available battery electric 
power. 

[0005]Therefore, it is the purpose of this invention to provide the improved tracking system, 
and it is an advantage. 

[0006]lt is other purposes of this invention to provide the tracking system which minimum-izes 
quantity of communication required in order to maintain effective data, and it is an advantage. 
[0007]lt is the purpose of further others of this invention to provide a programmable tracking 
system so that the necessity for various position reports that a mobile unit is imposed by 
various fields which operate in it can be suited, and it is an advantage. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

OPERATION 

[Means for Solving the Problem and its Function]The above, other purposes, and an 
advantage of this invention are realized by a method of pursuing a mobile unit with one gestalt. 
In a mobile unit, this method requires reception of a data message which describes a boundary 
line. A mobile unit judges a time of next this mobile unit being in the outside of this boundary 
line. When this mobile unit is in the outside of a boundary line, this mobile unit transmits a 
current position message which describes a position of a mobile unit at that time. 
[0009]The above, other purposes, and an advantage of this invention are attained by a method 
of pursuing a mobile unit with other gestalten. It is required that the method should receive the 
original position data from a mobile unit. Data of a position of these origin describes the 
original position of this mobile unit. Data of the original position of these is saved and a data 
message is transmitted to this mobile unit. This data message describes a boundary line 
surrounding a position of said origin. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EXAMPLE 

[Example]Being able to acquire a more perfect understanding of this invention by referring to 
the following detailed explanation and Claim with Drawings, in Drawings, the same reference 
number shows the same item over each figure. 

[001 1 ] Drawing 1 shows one of many of the different fields of the earth where the 
communication network 10 operates. In desirable working example, the network 10 contains 
the artificial satellite 12 which goes the orbit of the earth around. The satellite 12 may be 
moving about the earth, may be standing it still (that is, it is in a geostationary orbit), or may 
contain some each. It thinks including such all the composition [ term / which is used here / "an 
orbit is gone around" (orbit) ] "goes an earth orbit around" (orbit the earth) again. 
Communication can be drawn through the gateway 14 through the satellite 12. The gateway 
14 is arranged as an institution fixed on the ground. The satellite 12 and the gateway 14 act as 
the node (node) for the network 10. the arbitrary terminals in which the gateway 14 was 
connected to the public exchange telecommunications network (PSTN), and communication 
was combined with PSTN by it through the network 10 - or it enables it to lead from the 
arbitrary terminals combined with PSTN 

[0012]The network 10 provides communications service to arbitrary numbers of mobile units 
16. As the name shows, the mobile unit 16 is movable to one of specific positions from not a 
thing but a place for exclusive use in a place. The mobile unit 16 contains the device which can 
be easily conveyed barely with portable stock molding equipment. The mobile unit 16 
establishes the neighboring satellite 12 and data communication link, and this satellite 12 
relays the data communications to the neighboring gateway 14 next. 
[0013]The mobile unit 16 operates in the arbitrary things of much different political or political 
territorial jurisdiction 18. The territorial jurisdiction 18 is surrounded by the political or political 
boundary line 20. Generally, the boundary line 20 has irregular shape. The network 10 gets to 
know when the mobile unit 16 went across the boundary line 20, and frequency assignment, 
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fee collection, a tax, and other parameters need to enable it to set it up according to the 
suitable territorial jurisdiction 18 by it. It gets to know where even if the network 10 is compared 
again and is not so exact, the mobile unit 16 is, and a call needs to be made to draw by it the 
best through the satellite 12. 

[0014]As shown the mobile unit 16 by the mobile unit 16a, when it is located in the territorial 
jurisdiction 18, it is not close to the boundary line 20. As a result, it is only that the network 10 
needs the comparatively inaccurate data about the position of the mobile unit 16a. The mobile 
unit 16a may move a comparatively big distance, before it approaches the boundary line 20. 
This big distance is shown by the radius of the surrounding circle of the mobile unit 16a. This 
circle forms the boundary line 22a. 

[0015]On the other hand, as the mobile unit 16 is shown by the mobile unit 16b, when it is near 
the boundary line 20, the network 10 needs the comparatively exact data about the position of 
the mobile unit 16b. The mobile unit 16b can go into other territorial jurisdiction 18 by moving a 
comparatively small distance so that it may be shown by the radius of the boundary line 22b. 
[0016]The mobile unit 16 determines the position of these selves selectively at least so that it 
may explain in detail by the following. In desirable working example of this invention, when the 
mobile unit 16 makes this decision, it uses the global positioning system 24 like Global 
Positioning System (GPS). The system 24 includes the group of the artificial satellite which 
turns around the orbit of the earth. The satellite of the system 24 may be the same as the 
satellite 12, or may differ. This is not an indispensable thing although the satellite of the system 
24 differs from the satellite 12 in typical working example. Traditional art is used in order that 
the mobile unit 16 may supervise and process the signal transmitted by the system 24 in order 
to determine the position of these very thing. Although it is on account of explanation and this 
invention is not limited, and operation of the system 24 is described to the GPS position 
arrangement system, the person skilled in the art will understand that other spotting systems 
can be used. 

[0017]ln a general expression, the tracking system of this invention uses the gateway 14 of the 
mobile unit 16 and the network 10. The satellite 12 operates as a node for relaying the data 
communications between the mobile unit 16 and the gateway 14. In order that each mobile unit 
16 may determine the position of itself and may tell the network 10 about the position, in the 
nearby "local" gateway 14, it transmits data communications to the network 10. When the 
gateway 14 receives the position communication, it generates the data which specifies the 
boundary line 22, and returns these boundary layer data to the mobile unit 16. As long as it is 
operating within the boundary line 22 as which the mobile unit 16 was specified, it does not 
need to notify the whereabouts to the network 10. However, when the mobile unit 16 moves to 
the outside of the boundary line 22, it transmits new position communication to the network 10, 
and receives new boundary layer regulation according to it. 
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[0018]Therefore, the tracking system of this invention makes the minimum the number of 
communication messages required in order to maintain an effective value. As shown by the 
mobile unit 16a and the boundary line 22a, when the data which is not so exact is permitted, 
the low data of correctness is maintained by some position communication messages. More 
exact data is maintained by more position communication messages when more exact data is 
required, as drawing 1 is shown by the mobile unit 16b and the boundary line 22b. 
[0019]Drawing 2 shows the block diagram of the mobile unit 16. The mobile unit 16 contains 
the transmitter-receiver 26 which transmits a signal and is received in the format which is 
compatible with the satellite 12 and the network 10 (see drawing 1). These signals contain the 
data message which can be made to carry out the data communications of the mobile unit 16 
with the neighboring satellite 12. The data communications of the mobile unit 16 can be carried 
out to other arbitrary nodes of the network 10 like the neighboring gateway 14 (see drawing 1) 
via this satellite 12 again. For example, the receiver 28 for spotting of the mobile unit 16 like a 
GPS receiver generates the data which receives the signal broadcast by the positioning 
system 24 (see drawing 1) and in which the current position of the mobile unit 16 is shown. 
Both the transmitter-receiver 26 and the receiver 28 are combined with the processor 30. The 
processor 30 is further combined with input/output (I/O) section 32, the timer 34, and the 
memory 36. The I/O section 32 is used in order to collect user inputs like operation of an 
electric power switch, and in order to collect the telephone numbers for setting up a call. The 
processor 30 uses the timer 34, in order to maintain the present time. The memory 36 contains 
in the mobile unit 16 the data which performs the procedure of explaining below, when the 
processor 30 performs including the data which acts as a command to the processor 30. The 
memory 36 contains the variable, table, and database which are operated by operation of the 
mobile unit 16. 

[0020] Drawing 3 s h ows the block diagram of the gateway 14. The gateway 14 contains the 
transmitter-receiver 38 which transmits a signal and is received in the format which is 
compatible with the satellite 12 (see drawing 1). these signals - the gateway 14 - the 
neighboring satellite 12 - and arbitrary numbers of mobile units 16 and the data message 
which can be made to carry out data communications are included. The transmitter-receiver 38 
is combined with the processor 40. The processor 40 is combined with the I/O section 42, the 
timer 44, the memory 46, and PSTN interface 48 again. The I/O section 42 receives an input 
from a keyboard and other input devices, and provides a display terminal, a printer, and other 
output units with data. The processor 40 uses the timer 44, in order to maintain the present 
time. The memory 46 contains the semiconductor for memorizing the data which makes the 
gateway 14 perform the procedure of explaining below, and the memory storage of magnetic 
and others, when it acts as a command to the processor 40 and the processor 40 performs. 
The memory 46 contains the variable, table, and database which are operated by operation of 
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the gateway 14. The gateway 14 communicates with PSTN with the interface 48. 
[002 1 jDrawing 4 shows the flow chart of the power up procedure 50 performed with the mobile 
unit 16 according to this invention. Procedure 50 is performed always, when the mobile unit 16 
is energized. The task 52 performs initialization in the mobile unit 16. The person skilled in the 
art will understand between initialization that many memory locations can set it as a 
predetermined value. As shown in drawing 5, the position table 54 is memory structure which 
the mobile unit 16 maintains in the memory 36 (see drawing 2). The table 54 contains the data 
element explained in detail by the back. If it returns to drawing 4, the task 52 will set at least 
one of these data elements to a predetermined value. As soon as the positioning procedure of 
explaining below with reference to drawing 6 evaluates the data element by which it was 
initialized, a value predetermined [ this ] is chosen so that it may determine that it is required to 
transmit a position communication message to the gateway 14. As a result, the mobile unit 16 
makes a position communication message the task 52 transmit to the gateway 14 according to 
energization of the mobile unit 16. 

[0022]The task 56 synchronizes the transmitter-receiver 26 after the task 52 for communication 
with the neighboring satellite 12. The mobile unit 16 can be engaged in data communications 
with the network 10 after the task 56. The mobile unit 16 is registered into the network 10 in 
the task 58. This registration is attained by suiting a certain intrinsic proof (authentication) 
procedure which transmits to the gateway 14 which has served identification data, and is 
imposed by the network 10. The served gateway 14 is determined by the neighboring satellite 
12 in the beginning in the process which is not in sight of the mobile unit 16 and the both sides 
of the gateway 14 which have given their service. The mobile unit 16 is ready to transmit a call 
or receive after registration. While standing by the user input which the mobile unit 16 enters 
and orders it a call or an outgoing call, it operates by the standby mode 60. When a call occurs 
from the standby mode 60, it can go into the call-processing mode 62, and can return from this 
mode. When power down of the mobile unit 16 is carried out, it goes into the power down 
mode 64. When it is energized, the mobile unit 16 leaves the power down mode 64, and 
repeats the power up procedure 50. 

[0023] Drawing 6 s h ows the flow chart of the positioning procedure 66. The mobile unit 16 
carries out repeat execution of Procedure 66 to a regular schedule, while it is operating in 
either the standby mode 60 or the call-processing mode 62 (see drawing 4). In desirable 
working example, this regular schedule may change from 1 degree to several minutes or 1 
degree per several hours every several seconds. 

[0024]lt is judged whether between Procedures 66, the mobile unit 16 can be used in order to 
use it when the inquiry task 68 is performed and the signal from the positioning system 24 (see 
drawing 1) determines the position. In the usual operation, the system 24 is available and is 
the desirable art for determining a position. Therefore, when the system 24 is available, the 
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mobile unit 16 performs the task 70 using the spotting receiver 28 (see drawing 2), and 
receives the signal from the system 24. The task 70 obtains 1 set of parameters which process 
the signal with a traditional form and show a current position. 

[0025]On the other hand, in order that the network 10 may prevent that it is thoroughly 
dependent on the system 24, this invention includes the backup technique for determining a 
current position. Therefore, when the system 24 cannot be used, a current position is 
determined from the signal which the task 72 is performed and is transmitted by the satellite 12 
of the network 10. In desirable working example, the satellite 12 operates around those orbits 
in o'clock in about 25,000 km /about the earth. Therefore, the signal of these satellites receives 
the Doppler (Doppler) shift of most quantity, and this Doppler shift changes, when a satellite 
passes along overhead location. The satellite 12 transmits the position data of a cell. As a 
result, when combined with the position data of a cell, the task 72 supervises the range (range) 
and range rate (range rate) data, in order to obtain the Doppler sign (Doppler signature) 
corresponding to the position of the mobile unit 16. The backup technique whose intention it 
has in the task 72 may be a low speed, and may be lower than the spotting art of the task 70. 
[ of accuracy ] Nevertheless, such backup position data is more preferred than there is also no 
position data. 

[0026]After the current position of the mobile unit 16 is determined in either of the task 70 or 
72, the task 74 saves the present position data, and evaluates the current position about the 
present boundary layer 22a-22b (see drawing 1) established to the mobile unit 16. When it 
returns to drawing 5, the position table 54 contains the data elements 76 and 77 used, 
respectively in order to memorize present position data and boundary layer data. 
[0027]ln order that the task 70 may determine a current position, when it is used, present 
position data shows latitude and longitude preferably. A term "latitude (latitude)" and "longitude 
(longitude)" are considered including other arbitrary standards or measuring technique which 
can identify a position as used here. In one working example of this invention, boundary layer 
data shows the minimum and maximum latitude and longitude. Therefore, it is convenient that 
the boundary line 22 is a quadrangle or a rectangle. It is judged whether the task 74 has a 
current position in the outside of the boundary line 22 in a current position as compared with 
the boundary line 22. 

[0028]ln another working example of this invention, boundary layer data shows the distance 
interpreted as a radius (radius). The data element 79 of the position table 54 (see drawing 5) 
shows the original latitude and longitude of the position. It is investigated whether the task 74 
is in a big distance from the original position rather than some compare that current position 
and the mobile unit 16 is indicated to be with this radius. In this working example, the boundary 
line 22 forms the circle which has a radius which has a center in the original position and is 
specified with boundary layer data, as shown in drawing 1. It is judged whether the task 74 has 
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the mobile unit 16 in the outside of the boundary line 22 again. Boundary layer data is not 
limited to what shows a quadrangle, a rectangle, or a circle, but the person skilled in the art will 
understand that the arbitrary shape containing the shape of the political territorial jurisdiction 
18 can be shown. 

[0029]After the task 74, if the inquiry task 78 has a current position of the mobile unit 16 in the 
outside of the boundary line 22, it will lead programmed control to the task 79. The task 79 
transmits the data message 80 of a current position to the network 10. Drawing 7 shows the 
block diagram of the desirable format for the message 80. Especially the message 80 to the 
header 82 for notifying the network 10 that it is a current position message, and the network 
10. The present position data 86 in which ID84 for reporting which mobile unit 16 has 
transmitted the message and the current position of the mobile unit 16 are shown by 
latitude/longitude or other parameter forms is included. 

[0030] If it returns to drawing 6, Procedure 66 will stand by until the task 88 receives the 
response message 90 from the network 10 after the task 79. Drawing 8 shows the block 
diagram of the desirable format for the message 90. Especially the message 90 includes the 
acknowledgement block 92 which reports that the network 10 received the front current 
position message 80 (see drawing 7) in the mobile unit 16. The message 90 contains the 
boundary layer data 94 in which the boundary line 22 (see drawing 1) is shown. The boundary 
layer data 94 should be constituted so that the boundary line 22 acquired as a result may 
surround the current position pinpointed with the present position data 86 (see drawing 7) of 
the message 80. 

[0031] After the message 90 is received, the task 96 (see drawing 6) saves the boundary layer 
data 94 (see drawing 8) to the data element 77 (see drawing 5) of the position table 54. The 
task 96 updates the time stamp-data element 98 of the position table 94, displays the present 
time, and updates the original position data element 79 (see drawing 5) of the position table 
54, and displays a current position. Programmed control leaves Procedure 66 after the task 96. 
Procedure 66 is repeated according to the schedule after that. 

[0032]lf it returns to the task 78, when there is no current position of the mobile unit 16 in the 
outside of the boundary line 22, a different processing result will arise. Especially the 
procedure 66 investigates other conditions which can carry out the trigger of the transmission 
of the current position message to the network 10. Generally, in the usual operation, other 
conditions of these are backup conditions which are not produced rash. Therefore, when 
dealing with a report of the position generated as a result of these conditions, it is [ that very 
little communication resources are only consumed and ]. 

[0033]ln particular, in desirable working example, it asks and it is judged whether as the 
current position of the mobile unit 16 was shown by the data element 79 (see drawing 5), only 
a predetermined distance exceeded the **** task 100 from the original position. Preferably, this 
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predetermined distance is set to the big value like [ it does not exceed it ], unless a certain 
problem is encountered when the mobile unit 16 specifies the boundary line 22. If this 
predetermined distance is exceeded, the tasks 79, 88, and 96 are performed, and the network 
10 is updated, and the new regulation over the boundary line 22 is received. 
[0034]lf this predetermined distance is not exceeded, the task 102 judges whether as 
compared with the present time, the predetermined period passed the time stamp (see 
drawing 5) recorded on the data element 98. This period is set to a very big value like [ in 
January ] 1 time, and when the mobile unit 16 which is in a state of rest comparatively by that 
cause reports those positions to the network 10, it is made to have most quantity of a 
communication resource consumed preferably. If this predetermined period does not exceed, 
the task 104 makes it make it Procedure 66 leave programmed control. On the other hand, if 
this predetermined period has passed, the task 104 will lead programmed control to the tasks 
79, 88, and 96, in order to update the network 10. 

[0035] If it returns to the task 52 (see drawing 4), the initialization of the position table 54 (see 
drawing 5) can set the time stamp-data element 98 to the predetermined value showing the 
day of the far past. Therefore, Procedure 66 is performed after energization, first, the task 104 
detects a big period, a current position message is transmitted to the network 10, the original 
position and time stamp will be updated, and new boundary layer data will be received from 
the network 10. 

[0036]Although Procedure 66 is repeated to a desirable regular schedule, the mobile unit 16 
can receive a current position command message from the network 10 at arbitrary time, as 
shown in the node 106. It is ordered a current position command message so that it may 
answer by transmitting the data which shows the position of opposite Perilla frutescens (L.) 
Britton var. crispa (Thunb.) Decne. to the mobile unit 16. If this command is received, whether 
or not Procedure 66 will be active, the tasks 79, 88, and 96 will be performed. As stated above, 
in the tasks 79, 88, and 96, the mobile unit 16 transmits a current position message, and 
expects boundary layer data according to it. 

[0037]Although the gateway 14 performs the pursuit function for the network 10 desirably, this 
pursuit function can also be performed in other parts of the network 10. Each gateway 14 
performs this function to the mobile unit 16 registered there. In desirable working example, 
although each mobile unit 16 has the home (home) gateway 14, it is movable into the field 
served by other arbitrary gateways 14. The gateway 14 and the home gate way 14 which have 
been served can communicate mutually if needed, in order to share the information about the 
member mobile unit 16 through the network 10 or PSTN mutually. Drawing 9 shows the flow 
chart of the procedure performed when maintaining position data by the served gateway 14 for 
those registered mobile units 16. If it sees from the gateway 14, the current position message 
80 (see drawing 7) is receivable from the registered arbitrary mobile units 16 at arbitrary time, 
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as shown in the node 108. When the message 80 is received, the task 110 obtains the present 
position data 86 (see drawing 7) from the message 80. 

[0038]The task 112 saves the present position data 86 in the memory structure of the 
subscriber database 114 maintained in the memory 46 (see drawing 3). Drawing 10 shows the 
block diagram of the database 114. The database 114 includes the record 116 over each 
registered mobile unit 16. The data field [ as opposed to ID of a mobile unit in each record 
116] 118, the data field 120 to the telephone number of a mobile unit, the data field 122 to the 
original position of a mobile unit, the data field 124 for the time stamp relevant to the position of 
said origin, And other data elements 126 are included. Other data elements 126 show a 
related home or the gateway under service, a fee collection command, a service level 
identifier, and other arbitrary data required for operation of the network 10. 
[0039]When drawing 9 - drawing 10 are referred to, the data field 122 of the original position 
shows the position known at the last of the related mobile unit 16. It is the data field 122 that 
the present position data 86 is stored. In other words, now, the current position is used as an 
original position. The task 128 saves the present time to the time stamp-data field 124. 
[0040]Next, since boundary layer data is generated, the task 130 uses the position of the 
present/origin which just received from the mobile unit 16. In desirable working example, the 
task 130 generates this boundary layer data using the boundary layer database 132. Drawing 
11 shows the block diagram of the memory structure of the boundary layer database 132 
maintained in the memory 46 (see drawing 3). The boundary layer database 132 includes the 
record 134 which shows the section of the field which receives service by the gateway 14. 
Each section is characterized with the minimum latitude 136, the maximum latitude 138, the 
minimum longitude 140, and the maximum longitude 142. The database 132 includes many 
records 134 as it is required to express the field which receives service by the gateway 14. 
Although this field does not necessarily need to be so, it can be fitted to one or the territorial 
jurisdiction 18 (see drawing 1) beyond it. Each record 134 contains the boundary layer data 
144. The boundary layer data 144 describes the boundary line 22 (see drawing 1) which 
should relate to the arbitrary mobile units 16 located in the section specified with related 
latitude and the longitude 136-142. As stated above, the boundary layer data 144 can express 
the distance which acts as a radius. Or the boundary layer data 144 can express latitude and 
longitude. In practice, latitude and the longitude 136-142 can be committed as the boundary 
layer data 144. 

[0041] If drawing 9 and drawing 11 are referred to, the task 130 will perform table-look-up 
operation, in order to detect the record 134 shown with the position data just received from the 
mobile unit 16 in the database 132. In desirable working example, the task 130 only reads 
suitable boundary layer data from the data element 144 of the database 132. This boundary 
layer data is constituted so that the boundary line 22 surrounding the position shown with said 
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position data may be specified. If said position data becomes the form of the Doppler 
parameter and the satellite parameter, for example, the task 130 will change such a parameter 
into latitude and longitude information, before performing a table look-up to the database 132. 
[0042]After the task 130 obtains boundary layer data, the task 146 returns the boundary layer 
data response message 90 (see drawing 8) to the mobile unit 16. The gateway 14 and the 
network 10 have ended processing of the current position message received in the node 108 
after the task 146. 

[0043]The gateway 14 can perform the maintenance procedure 148, in order to guarantee that 
the position of the origin of it is still closer to a current position as much as possible. As shown 
in the task 150, Procedure 148 is performed only at the traffic (off-peak) time which separated 
from the peak preferably. If the communications traffic in the network 10 which in other words 
passed the gateway 14 is close to the peak capacity, Procedure 148 will be postponed behind. 
Thus, it is lost that the communication produced from performing Procedure 148 takes the 
communication resource which a member may need. 

[0044]ln the task 152, the member registered now when it has position data of the origin which 
the time stamp 124 of the record 1 16 in the subscriber database 1 14 (see drawing 10) was 
searched, and became old is looked for. The task 152 can search one the time stamp 124 
indicates predetermined age to be at least about current time of the records 116. If old record 
is found, the task 154 will transmit to the mobile unit 16 in which the current position command 
was shown, and will wait for a response from this mobile unit 16. If a response is received, it 
performs, as the tasks 1 10,1 12,128,130 and 146 stated above, and the original position and 
the time stamp-data elements 122 and 124 will be updated, and new boundary layer data will 
be returned to the mobile unit 16. After performing the task 146, the maintenance procedure 
148 is repeatable about other old member records 116. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]lt is an explanatory view showing in it the field of the earth where the 
communication network operates. 

[Drawing 2] It is a block diagram showing the mobile unit which communicates with said 
network. 

[Drawing 3] It is a block diagram showing the gateway which acts as a node in said network. 
[Drawing 4] It is a flow chart which shows the power up procedure performed with said mobile 
unit. 

[Drawing 5] It is a block diagram showing the position table memory structure maintained in 
said mobile unit. 

[Drawing 6] It is a flow chart which shows the positioning procedure performed with said mobile 
unit. 

[Drawing 7] It is a block diagram showing the current position data message transmitted with 
said mobile unit. 

[Drawing 8] It is a block diagram showing the boundary layer data message transmitted by said 
gateway. 

[Drawing 9] It is a flow chart which shows the procedure performed by said gateway. 

[Drawing 10] It is a block diagram showing the member data base memory structure maintained 

in said gateway. 

[Drawing 11 Jit is a block diagram showing the boundary layer data base memory structure 

maintained in said gateway. 

[Description of Notations] 

10 Communication network 

12 Artificial satellite 

1 4 Gateway 
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16 Mobile unit 

18 Political territorial jurisdiction 
20 and 22 Boundary line 
24 Global positioning system 
26 Transmitter-receiver 
28 Receiver 
30 Processor 

32 and 42 Input/output (I/O) section 

34 and 44 Timer 

36 and 46 Memory 

38 Transmitter-receiver 

40 Processor 

48 PSTN interface 

[Translation done.] 
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